Influenza virus induces the synthesis of an RNA-dependent RNA polymerase in a number of different cell systems (10, 13, 16, 17, 19) . The various enzyme preparations have several properties in common: the activity is associated with the microsomal fraction; it requires all four nucleoside triphosphates; there is no requirement for an exogenous template; and the activity is inhibited by RNase but not by DNase or actinomycin D. Despite attempts to characterize this polymerase activity, many inconsistencies as to the monovalent and divalent cation requirements as well as to the nature of the reaction product are found in the literature (review 3). Recently, an RNA-dependent RNA polymerase was found associated with influenza virions (4, 14, 18) . The virion-associated polymerase and the cell-associated polymerase seem to have different characteristics, and there are presently no published accounts of attempts to demonstrate whether they are identical or different enzymes. In the present study, we have compared the effects of a monovalent cation, K+, and of the bivalent cations Mg2+ and Mn2+ on the RNA polymerase activities from both sources. During the course of this investigation, two RNA-dependent RNA polymerase activities were found in infected cells, one of which has properties similar to those of the virionassociated polymerase activity.
HeLa cells were grown in suspension at 37 C in Eagle basal medium (7) and in Hanks balanced salt solution lacking Ca2 , 0.12% NaHCO3, 20 37 C. HeLa cells are nonpermissive for influenza virus, but the RNA polymerase is induced and they synthesize yiral RNA and ribonucleoproteins (8, 11, 21) . From results of experiments not reported here, the data presented with HeLa cells are also valid for calf kidney cells (9) . Ribosomal fractions used for the polymerase assay were prepared from cells harvested 7 to 8 h postinfection. The infected cells were homogenized in 10 mM Tris-hydrochloride (pH 7.4) containing 10 mM NaCl and 3 mM MgCl2; the homogenate was centrifuged at 15,000 x g for 20 min. The supernatant was treated with Triton X-100 (final concentration 0.4%) before centrifugation at 180,000 x g for 120 min. The resulting crude ribosomal pellet was suspended in 10 mM Tris-hydrochloride (pH 8.0) and was used as the source of the cell-associated RNA polymerase.
Influenza Ao/NWS was purified from allantoic fluid or from cell-free calf kidney medium 24 h after infection. The purification steps were essentially the following: precipitation with 50% ammonium sulfate (6); differential centrifugation on sucrose gradients; and banding in a tartrate gradient (19) . The concentrated virus was finally diluted in 10 mM Tris-hydrochloride (pH 7.3) to give a protein concentration of 1 mg/ml, as determined by the method of Lowry (12) . The assays for the cell-associated RNAdependent RNA polymerase described in the literature were, in general, carried out in the presence of Mg2+ and in the absence of a monovalent cation (review 3). Mn2+ has been reported to either activate the cell-associated polymerase (19) , or to have little or no effect (10, 13) in the absence of Mg2+ and a monovalent cation. Therefore, the optimum requirement for both cations was reinvestigated for the cell-associated polymerase activity and a comparison was made with the virion-associated polymerase. For the virion-associated polymer-ase the optimal Mn2+ concentration is 2 mM, but no activity could be detected in the presence of Mg2+ (Fig. 1A) . Working with the same NWS strain, Penhoet et al. (14) an absolute requirement for Mn2+ for the virionassociated polymerase. The same is true for several other strains (4), but the optimal manganese concentration is not always the same (2, 4) . The NWS-virion-associated polymerase activity shows no ambiguity as far as the divalent cation requirement is concerned. It is therefore an excellent reference for comparison with the two cell-associated viral-induced polymerase activities. In contrast, a cell-associated polymerase activity could be optimally demonstrated in the presence of 2 mM Mg2+, in agreement with published reports (10, 16, 17, 19 and Fig.  1B ). In addition we have found that Mn2+ alone activated a cell-associated polymerase at a concentration of 1 mM (Fig. 1B) . This optimal concentration compares well with the virion-associated polymerase requirement. A trivial explanation for not detecting a Mg2+-dependent activity in the virion could be due to a specific inhibitor activated by Mg2+. Such an inhibitor should also be found in the infected cells and we have at present no evidence for it. Moreover, the virion-associated polymerase has been assayed with Mg2+ at different protein concentrations and no stimulation of activity was found.
The cell-associated polymerase assayed in the presence of Mg2+ has been reported to have linear kinetics for only 10 to 20 min at 37 C (17, 19) and we have confirmed these results (Fig.  2B) . In contrast, we have found that, in the presence of Mn2 , the cell-associated polymerase shows completely different kinetics, with a linear rate of incorporation for 45 to 60 min at 37 C (Fig. 2B ). This last result is very similar to the kinetics of the Mn2+-dependent polymerase associated with the virion, which is linear for about 60 min at 37 C ( Fig. 2A) in agreement with published reports (2, 4, 14) .
The ionic strength is an important factor for the assay of the virion-associated polymerase (2, 14) . As no specificity for a particular monovalent cation was shown (2) we have examined the influence of KCl in our assay system. At a concentration of 150 to 200 mM, KCl stimulates to a maximum the Mn2+-dependent polymerase associated with the virion and appears to be an absolute requirement. The marginal activity obtained with Mg2+ for the virion-associated polymerase is not influenced by KCl (Fig. 3A) . KCl has two different effects on the cellassociated polymerase activities. Concentrations of 150 to 200 mM severely inhibit the Mg2+-dependent activity, but stimulate to a maximum the Mn2+-dependent activity (Fig.  3B) , again indicating two different cellassociated activities. By its response to KCl the Mn2+-dependent activity associated with the 
